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Abstract 

An experiment was conducted with a set of seventy-one genotypes of Desi chickpea to estimate genetic 

variability parameters in Randomized Block Design with three replications under normal (5th November) 

and late sown (3th December) conditions during Rabi-2016-17. The analysis of variance for both the 

sowing conditions revealed highly significant differences among the mean square due to genotypes for all 

the characters. The range of variation was comparatively wider in late sown condition than in normal 

sown conditions. In both the sowing conditions, wide range of variation was observed for seed yield per 

plant and 100-seed weight, number of pods per plant, number of primary branches per plant, plant height 

and reproductive phase duration. Development of short duration genotypes could be helpful in attaining 

higher seed yield in late sown condition before onset of end season temperature stress. The differences 

between phenotypic and genotypic coefficient of variation (PCV and GCV) were not substantial. In both 

conditions, the high to moderate values of GCV and PCV were observed for 100-seed weight followed 

by seed yield per plant numbers of pods per plant, numbers of primary branches per plant, plant height 

and reproductive phase duration. High heritability coupled with high/moderate genetic advance expressed 

as percentage of mean were exhibited by 100-seed weight, seed yield per plant, number of pods per plant, 

plant height, reproductive phase duration, number of primary branches per plant and days to 50 per cent 

flowering. So, these traits can be used as selection indices to improve seed yield in late sown condition as 

well as timely sown condition. 
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Introduction 
Chickpea (Cicer arietinum L.) is the second most important food legume in the world. India is 
the largest producer of chickpea with annual production of 11.16 m tones from an area of 
10.76 m ha with productivity of 1037 kg/ha during Rabi-2017-18 (Anon., 2018) [2]. Genetic 
variability for quantitative and qualitative characters of economic importance is a prerequisite 
for any crop improvement programme. Chickpea being a self-pollinated, lack of adequate 
variability and susceptibility of the present day cultivars to various abiotic and biotic stresses 
are the major bottlenecks in improving the productivity (Parameshwarappa et al., 2012 and 
Gaur et al., 2012) [13, 9, 10]. Seed yield of chickpea is a quantitative character which is affected 
by many genetic factors as well as environmental fluctuations. Therefore, variability studies 
under different environments provide useful information regarding pattern of changing 
variability under varied condition. Hence, present study was undertaken to assess variability 
for seed yield and related traits among the selected chickpea genotypes in two different dates 
of sowing normal and late (where temperature remained high during reproductive stages of 
crop). 

 

Materials and Methods 

Seventy one chickpea genotypes were evaluated in Rabi-2016-17 under two dates of sowing 

normal (5th November, 2016) and late (3th December, 2016) at Pulses Research Station, J. A. 

U., Junagadh, Gujarat in Randomized Block Design (RBD) with three replications. Each 

genotype was represented by single row of 4 m length each with spacing of 45 × 10 cm per 

replication. Five plants per replication and per genotype were randomly selected for recording 

the observations on reproductive phase duration, plant height (cm), number of primary 

branches per plant, number of pods per plant, 100-seed weight (g), seed yield per plant (g) and 

SPAD value (chlorophyll content index). Days to 50% flowering and days to maturity were 

recorded on plot basis. The analysis of variance for different characters was carried out by 

following Panse and Sukhatme (1985) [12]. Heritability in the broad sense was derived based on 

the formula given by Allard (1960) [1]. Genetic advance expressed as per cent of mean (GAM) 

was obtained by the formula prescribed by Johnson et al. (1955) [11].  
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The method adopted by Burton and De Vane (1953) [6] was 

used to calculate phenotypic (PCV) and genotypic coefficient 

of variation (GCV). 

 

Results and Discussion 

The analysis of variance revealed that mean squares due to 

seventy one genotypes of chickpea had highly significant 

differences for all the characters studied in both sowing 

conditions (Table 1) indicating presence of high genetic 

variability among the genetic material tested in the 

experiment suggesting ample scope of exploiting such 

variability through selection. These findings were supported 

by workers like Dehal et al. (2016) [7] and Barad et al. (2018) 

[5]. Most of the characters studied had exhibited wide range of 

variation under late sown conditions than normal sown 

conditions as evident from high coefficient of range. Wide 

range of variation was registered by 100-seed weight, seed 

yield per plant and number of pods per plant, while characters 

viz., reproductive phase duration, plant height and number of 

primary branches per plant also showed moderate phenotypic 

range under both the sowing conditions. Similar results were 

also reported by Babbar et al. (2015) [4] and Paul et al. (2018) 
[14]. Selection must be practiced on characters having wide 

range of variation under the respective sowing condition.  

In general, none of the genotypes produced higher value of 

seed yield and its components in late sowing (Table 2 and 3). 

The number of days taken to complete reproductive phase 

duration was less in late sowing, when compared to normal 

sowing. This is reflected in mean values of the days to 50% 

flowering and days to maturity. These differences in the mean 

values of the reproductive characters may be attributed to late 

sowing that hastened reproductive period and day to maturity. 

Particularly legumes are highly sensitive to abiotic stresses 

during the reproductive phases like pod and seed set 

(Devasirvatham et al. 2012) [9]. Environmental factors such as 

temperature and water availability affect seed growth rate and 

final seed size in chickpea. This shows that these characters 

more sensitive to the environmental conditions. Similar 

conspicuous differences in the mean as an effect of 

environment were obtained by Parameshwarappa et al. (2012) 
[13]. Therefore, importance should be given to early maturing 

genotypes in late sown condition. 

Due to influence of environment, the estimates of PCV were 

higher than that of GCV in both the sowing conditions (Table 

2 and 3). In both the sowing conditions (normal and late), the 

high to moderate PCV was observed for 100-seed weight 

(24.49%, 25.82%) followed by seed yield per plant (17.40%, 

29.15%) numbers of pods per plant (15.61%, 20.13%), 

numbers of primary branches per plant (13.09%, 17.39%), 

plant height (11.96%, 13.55%) and reproductive phase 

duration (10.66%, 11,23%). The GCV of all the characters 

said above were also found high to moderate except 

reproductive phase duration. The high values for these traits 

have also been reported by Desai et al. (2017) [8] and Barad et 

al. (2018) [5]. The presence of high amount of genetic 

variability in the evaluated germplasm for the major yield 

contributing characters along with seed yield indicating that 

further improvement of these traits is possible. These findings 

suggest that selection can be effective based on phenotypic 

along with equal probability of genotypic values. With the 

help of GCV alone, it is not possible to determine the extent 

of variation that is heritable. Hence, the knowledge of 

heritability helps the plant breeders in prediction. The genetic 

advance for quantitative characters aids in exercising 

necessary selection procedure. An estimate of heritable 

fraction of variability is of paramount importance in any crop 

improvement programme.  

High estimates of heritability (> 60%) were observed for seed 

yield per plant and all the component characters studied under 

normal and late sown conditions. In both sowing conditions, 

moderate to high value of GAM were reported in 100-seed 

weight (49.53, 52.33), seed yield per plant (33.30, 57.77), 

number of pods per plant (30.50, 39.36), plant height (22.52, 

26.16), number of primary branches per plant (20.03, 28.50), 

reproductive phase duration (19.00, 17.23) and days to 50 per 

cent flowering (16.57, 12.83). These results indicated that 

additive gene action controlling the expression of the traits 

and that phenotypic selection for improvement of these traits 

could be brought about as it has high heritability as well as 

GAM values. These results were in agreement with those of 

Parameshwarappa et al. (2012) [13], Desai et al. (2017) [8] and 

Babbar and Tiwari (2018) [3]. 

Thus, the present study suggests that selection for high seed 

yield should be based on 100-seed weight, numbers of 

primary branches per plant, plant height and number of pods 

per plant. Therefore, due emphasis may be given on these 

characters for selecting high yielding genotypes in chickpea. 

 
Table 1: Analysis of variance showing mean squares for various characters in 71 genotypes of chickpea under normal and late sown conditions 

during Rabi-2016-17 
 

Mean squares 

Source 
d. 

f. 

Days to 50 per 

cent flowering 

Days to 

maturity 

Reproductive 

phase duration 

Plant Height 

(cm) 

No. of primary 

branches per 

plant 

No. of pods 

per plant 

100-Seed 

weight (g) 

Seed yield 

per plant 

(g) 

SPAD 

value 

Normal sown 

Replications 2 26.2019 17.7605 12.0751 19.9207 0.0154 0.3640 0.7028 0.0051 6.7318 

Genotypes 70 64.5121** 69.1388** 88.0272** 88.6913** 0.3273** 171.4931** 52.8848** 5.6979** 17.3926** 

Error 140 5.3161 7.3605 11.8608 7.6093 0.0841 8.8812 0.9577 0.4023 3.8521 

Late sown 

Replications 2 12.0610 1.1409 12.5681 124.0473** 0.6280** 2.9566 1.1453 0.1831 41.1237** 

Genotypes 70 43.6238** 53.5139** 46.0684** 82.3876** 0.3821** 153.7469** 48.1852** 7.5573** 23.3359** 

Error 140 6.0944 8.0980 11.7443 5.1491 0.0781 7.8121 0.7929 0.2872 6.1090 

*,** Significant at 5% and 1% levels, respectively 

 

 
  



 

~ 74 ~ 

Journal of Pharmacognosy and Phytochemistry 
Table 2: Range of variation, coefficient of range, mean and different genetic parameters for various characters in 71 genotypes of chickpea 

under normal sown condition during Rabi-2016-17 

Character Range 
Coefficient 

Of range 

Mean ± 

S.Em 

Genotypic coefficient 

of variation (GCV) 

(%) 

Phenotypic coefficient 

of variation (PCV) 

(%) 

Heritability 

(Broad 

Sense) 

(%) 

Genetic 

advance 

Genetic advance 

expressed as 

percent of mean 

(GAM) 

Days to 50 per cent 

flowering 

43.67-

63.00 
18.12 

52.89 ± 

1.33 
8.40 8.80 91.76 8.77 16.57 

Days to maturity 
94.67-

115.00 
9.70 

103.72 ± 

1.57 
4.38 4.63 89.35 8.84 8.52 

Reproductive phase 

duration 

39.33-

64.00 
23.87 

50.83 ± 

1.99 
9.91 10.66 86.53 9.66 19.00 

Plant height (cm) 
33.20-

59.40 
28.29 

45.47 ± 

1.59 
11.43 11.96 91.42 10.24 22.52 

No. of primary 

branches per plant 

1.67-

3.27 
32.39 

2.52 ± 

0.17 
11.28 13.09 74.31 0.51 20.03 

No. of pods per plant 
32.87-

69.30 
35.66 

48.43 ± 

1.72 
15.20 15.61 94.82 14.77 30.50 

100-seed weight (g) 
11.39-

35.37 
51.28 

17.15 ± 

0.57 
24.26 24.49 98.19 8.49 49.53 

Seed yield per plant 

(g) 

4.87-

12.29 
43.24 

7.92 ± 

0.37 
16.77 17.40 92.94 2.64 33.30 

SPAD value 
55.83-

68.17 
9.95 

63.38 ± 

1.13 
3.35 3.80 77.85 3.86 6.09 

Note: GCV, PCV, GAM; 0-10 - Low; 10-20 - Medium; > 20 - High 

h2; 0-30 - Low; 30-60 - Medium; > 60 - High 

 
Table 3: Range of variation, coefficient of range, mean and different genetic parameters for various characters in 71 genotypes of chickpea 

under late sown condition during Rabi-2016-17 
 

Character Range 
Coefficient 

Of range 
Mean ± S.Em 

Genotypic 

coefficient of 

variation 

(GCV) (%) 

Phenotypic 

coefficient of 

variation 

(PCV) (%) 

Heritability 

(Broad 

Sense) (%) 

Genetic 

advance 

Genetic Advance 

expressed as percent of 

mean (GAM) 

Days to 50 per cent 

flowering 

42.33-

61.00 
18.07 52.67 ± 1.43 6.71 7.24 86.03 6.76 12.83 

Days to maturity 
77.00-

95.00 
10.47 87.58 ± 1.64 4.44 4.82 84.87 7.38 8.43 

Reproductive phase 

duration 

24.00-

46.67 
32.08 34.91 ± 1.98 9.69 11.23 74.51 6.01 17.23 

Plant height (cm) 
28.87-

57.00 
32.76 38.69 ± 1.31 13.12 13.55 93.75 10.12 26.16 

No. of primary 

branches per plant 

1.33-

2.80 
35.59 2.05 ± 0.16 15.51 17.39 79.57 0.58 28.50 

No. of pods per 

plant 

22.47-

59.00 
44.84 35.56 ± 1.61 19.61 20.13 94.92 14.00 39.36 

100-seed weight (g) 
10.07-

32.83 
53.05 15.52 ± 0.51 25.61 25.82 98.35 8.12 52.32 

Seed yield per plant 

(g) 

3.15-

11.29 
56.37 5.45 ± 0.31 28.59 29.15 96.20 3.15 57.77 

SPAD value 
52.10-

69.10 
14.03 61.28 ± 1.43 3.91 4.55 73.82 4.24 6.92 

Note:- GCV, PCV, GAM ; 0-10 - Low; 10-20 - Medium; > 20 - High 

h2 ; 0-30 - Low; 30-60 - Medium; > 60 - High 
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